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DETAILED ACTION 

1 . Claims 1-32 of the application have been examined. 

Information Disclosure Statement 

2. Acknowledgment is made of the information disclosure statements filed on March 
29, 2002 together with copies of various papers. The patents and papers have been 
considered. 

Drawings 

3. The drawings submitted on November 13, 2001 are objected to. The shadings in 
figures 1, 3, 4, 8, 9, 12, 14, 17 and 18 make viewing the underlying information difficult. 
Symbols are not clear in Figure 13. The applicants are directed to provide substitute 
drawings in reply to this office action for further consideration of the application. 

Specification 



4. The disclosure is objected to because of the following informalities: 

Page 2, Para 0007, Lines 4-7, "The number of different states that a multi- 
molecular complex, along with the number of equations required to fully describe the 
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dynamics of such a system" appears to be incorrect and it appears that it should be 
"The number of different states along with the number of equations required to fully 
describe the dynamics of such a system". 

Page 5, Para 0014, Lines 9-10, "The biological network can include a cell and its 
progeny, and the method can provide a representation an organism as a graph" 
appears to be incorrect and it appears that it should be "The biological network can 
include a cell and its progeny, and the method can provide a representation of an 
organism as a graph". 

Page 15, Para 0054, Lines 3-8, "The output forms can them be fed back into the 
system ... The various levels indicated in Table 1 are for illustrated purposes only" 
appears to be incorrect and it appears that it should be "The output forms can then be 
fed back into the system ... The various levels indicated in Table 1 are for illustration 
purposes only". 

Page 18, Para 0059, Lines 3-8, "Certain shapes such as ovals can be used to 
represent proteins in a biological network, activation such as phosphorylation can be 
indicated by arrows, with double, triple, etc. phosphorylation indicated by double, triple, 
etc. arrows, respectively, and multicomplexes, such as scaffolds, cab be represented by 
lines and figures that connect or horizontally or vertically overlap proteins of the 
multimember complex" is a complex sentence attempting to convey several things. The 
Examiner is at a loss to understand what the applicants are attempting to convey to the 
reader. 
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Page 21, Para 0067, Lines 5-6, "This step 30 typically includes mathematically 
solving the equations before or while, they are numerically solved" appears to be 
incorrect and it appears that it should be "This step 30 typically includes numerically 
solving the mathematical equations". 

Page 27, Para 0082, Lines 4-6, "the signs of the C ia are determined from which 
side of equation (1 ) the terms in equation (9) correspond to and the n^ represent the 
cooperativity of the reaction" is not understood. 

Appropriate corrections are required. 

Claim Objections 

5. The following is a quotation of 37 C.F.R § 1 .75 (d)(1 ): 

The claim or claims must conform to the invention as set forth in the remainder of the 
specification and terms and phrases in the claims must find clear support or antecedent basis in 
the description so that the meaning of the terms in the claims may be ascertainable by reference 
to the description. 

6. Claim 31 is objected to because of the-following informalities: 

In Claim 31, Lines 1-2, "The method of claim 28, wherein the developmental 
process is cell death, wherein reaching the trigger point adds a new node to the list of 
nodes" appears to be incorrect and it appears that it should be "The method of claim 28, 
wherein the developmental process is cell death, wherein reaching the trigger point 
deletes a node from the list of nodes". 
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Appropriate correction is required. 

Claim Rejections - 35 USC § 101 

7. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

8. Claims 24-27 are rejected under 35 U.S.C. 101 because the claimed inventions are 
directed to non-statutory subject matter. 

8. 1 Independent claim 24 states, "A computer program product for simulating a biological 
network comprising a computer-usable medium having a computer-readable program code for 
effecting the following steps within a computing system". A computer program product 
comprising a computer-usable medium having a computer-readable program code is not 
statutory subject matter and is not patentable. 

Dependent claims 25-27 depend on Claim 24 but do not add further statutory steps. 

9. Claims 24-27 would be statutory if claim 24 is rewritten as a "A computer program 
product comprising a computer-readable medium having a computer-executable program code 
which when executed on a computer performs simulation of a biological network, the program 
code comprising instructions for:". 
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Claim Rejections - 35 (JSC § 103 



10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 



11. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1 966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 



12. Claims 1-3, 7, 9, 1 1 and 13-14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Stoughton et al. (U.S. Patent 6,132,969) in view of Schaff et aL (U.S. Patent 6,708,141), 
and further in view of Grass et al. (U.S. Patent Application 2002/0035459). 



12.1 Stoughton et al. teaches method for testing biological network models. Specifically, as 
per claim 1, Stoughton et al. teaches an automated method for simulating a biological network 
(Abstract, Ll-7; Fig. 2B; Fig. 3B; Fig. 7A; CL6, L15-20), the method comprising: 
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a) receiving a user representation of the biological network (Abstract, L3-7; Fig. 7A; 
CL6, LI 5-20; CL7, LI 9-29; CL8, L34-40 and 48-52; the network model is represented as 
relations linking the network inputs and outputs; the inputs represent the modifications to the 
cellular constituents present in the network model; the outputs represent the responses the other 
cellular constituents can assume; the values of the modifications to the cellular constituents input 
to the network are represented by binary quantities "0" and "1"; the values, either "0" or "1" 
appearing at the output classes depends the experimentally observed differences of the inputs; 
they may represent presence or absence of intermediate value of a particular cellular constituent; 
this model is inherently the canonical model of the biological network. Levitan (U. S. patent 
6,408,814) states that network models model the dynamic system of interdependent variables 
from observed system transitions; the models use a plurality of regulatory rules corresponding to 
the plurality of variables, which determine the next system state from the previous system state; 
the canonical form to express this functional relationship is a table; the output states for each 
input states is listed separately; ones and zeros in the table indicate the output of the function for 
the corresponding input (CL1, L10-12; CL1, L23-27; CL6, L42-60) ), wherein the user 
representation is input using one or more of a series of biological network canonical input forms 
(Abstract, L3-7 and L10-11; CL3, L12-16; Fig. 7B; CL6, L20-22; CL7, L50-53), wherein each 
canonical input form is based on a type of biological process in the biological network (Abstract, 
L3-7; CL3, LI 2- 16; Fig. 7B; CL6, L22-25; CL8, L34-40 and 48-52); and 

c) generating a value or a table of values as a function of time for one or more output 
functions of the biological network, thereby simulating the biological network (Abstract, L3-7; 
CL3, L12-16; Fig. 7B; CL6, L22-25; CL11, L31-55). 
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Stoughton et al. does not expressly teach receiving initial condition values and process 
parameters. Schaff et al. teaches receiving initial condition values and process parameters (CL4, 
L60-62; Fig. 14; CL14, L9-1 1), because the models are functions of model variables and 
parameters; and the response depends on the initial conditions (CL14, L9-1 1; CL14, L39-41). It 
would have been obvious to one of ordinary skill in the art at the time of Applicants' invention to 
modify the method of Stoughton et al. with the method of Schaff et al. that included receiving 
initial condition values and process parameters. The artisan would have been motivated because 
the models would be functions of model variables and parameters; and the response would 
depend on the initial conditions. 

Stoughton et al. teaches the models using mathematical equations in the form of 
differential equations for representing feedback in the system. Stoughton et al. does not 
expressly teach generating a series of mathematical equations in an equation output canonical 
form based on the input representation of the biological network and the process parameters. 
Schaff et al. teaches generating a series of mathematical equations in an equation output 
canonical form based on the input representation of the biological network and the process 
parameters (Fig. 10, Item 108; CL1, L38-45; CL4, L15-18; CL4, L22-29), because that allows 
complex behavior of the biological system to be simulated using a collection of simple models 
(CL4, L22-26;). It would have been obvious to one of ordinary skill in the art at the time of 
Applicants' invention to modify the method of Stoughton et al. with the method of Schaff et al. 
that included generating a series of mathematical equations in an equation output canonical form 
based on the input representation of the biological network and the process parameters. The 
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artisan would have been motivated because that would allow complex behavior of the biological 
system to be simulated using a collection of simple models. 

Stoughton et al. does not expressly teach generating a series of mathematical equations 
in the form of differential equations. Grass et al. teaches a series of mathematical equations in 
the form of differential equations (Page 12, Para 0136, L4-16), because that allows calculating 
the value of every parameter in the model at each successive time increments using appropriate 
simulation technique (Page 12, Para 0137, L15-17). It would have been obvious to one of 
ordinary skill in the art at the time of Applicants' invention to modify the method of Stoughton 
et al. with the method of Grass et al. that included generating a series of mathematical 
equations in the form of differential equations. The artisan would have been motivated because 
that would allow calculating the value of every parameter in the model at each successive time 
increments using appropriate simulation technique. 

Stoughton et al. teaches numerically solving the series of mathematical equations when 
differential equations are used for representing feedback (CL14, L61 to CL15, L12). Stoughton 
et al. does not expressly teach numerically solving the series of mathematical equations using the 
initial condition values and the process parameters. Schaff et al. teaches numerically solving the 
series of mathematical equations using the initial condition values and the process parameters 
(Page 48, CL1, Para 3), because the models are functions of model variables and parameters; and 
the response depends on the initial conditions (CL14, L9-1 1; CL14, L39-41). It would have been 
obvious to one of ordinary skill in the art at the time of Applicants' invention to modify the 
method of Stoughton et al. with the method of Schaff et al. that included numerically solving 
the series of mathematical equations using the initial condition values and the process 
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parameters. The artisan would have been motivated because the models would be functions of 
model variables and parameters; and the response would depend on the initial conditions. 

Stoughton et al. does not expressly teach numerically solving the series of mathematical 
equations (differential equations). Grass et al. teaches numerically solving the series of 
mathematical equations (differential equations) (Page 12, Para 0137, LI 5- 17), because that 
allows calculating the value of every parameter in the model at each successive time increments 
using appropriate simulation technique (Page 12, Para 0137, LI 5- 17). It would have been 
obvious to one of ordinary skill in the art at the time of Applicants' invention to modify the 
method of Stoughton et al. with the method of Grass et al. that included numerically solving 
the series of mathematical equations (differential equations). The artisan would have been 
motivated because that would allow calculating the value of every parameter in the model at 
each successive time increments using appropriate simulation technique. 

12.2 As per claim 2, Stoughton et al., Schaff et al. and Grass et al. teach the method of claim 
1. Stoughton et al. teaches that the series of mathematical equations are a series of differential 
equations (CL14, L49-56; for representing feedback in the system). 

Schaff et aL teaches the series of mathematical equations are a series of differential 
equations (CL12, L35-36; CL13, Ll-2), because the differential equations allow bulk reactions 
and membrane reactions to be modeled (CL12, L34-36; CL 13, Ll-2). It would have been 
obvious to one of ordinary skill in the art at the time of Applicants 1 invention to modify the 
method of Stoughton et aL with the method of Schaff et al. that included the series of 
mathematical equations being a series of differential equations. The artisan would have been 
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motivated because the differential equations would allow bulk reactions and membrane reactions 
to be modeled. 

12.3 As per claim 3, Stoughton et al., Schaff et al. and Grass et al. teach the method of claim 
1 . Stoughton et al. does not expressly teach manually modifying the series of mathematical 
equations before solving the series of mathematical equations. Grass et al. teaches manually 
modifying the series of mathematical equations before solving the series of mathematical 
equations (Page 12, Para 0137, LI 8-20), because adjustment of parameters that modify one or 
more of the underlying equations of the model can be used to significantly improve the 
predictability of the model (Page 13, Para 0143, L3-6). It would have been obvious to one of 
ordinary skill in the art at the time of Applicants' invention to modify the method of Stoughton 
et al. with the method of Grass et al. that included manually modifying the series of 
mathematical equations before solving the series of mathematical equations. The artisan would 
have been motivated because adjustment of parameters that modified one or more of the 
underlying equations of the model could be used to significantly improve the predictability of the 
model. 

12.4 As per claim 7, Stoughton et aL, Schaff et al. and Grass et al. teach the method of claim 
1 . Stoughton et al. does not expressly teach before generating a series of mathematical 
equations, generating a series of chemical equation canonical input forms based on a more 
detailed representation of the biological network than the user representation of the biological 
network. Schaff et al. teaches before generating a series of mathematical equations, generating a 
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series of chemical equation canonical input forms based on a more detailed representation of the 
biological network than the user representation of the biological network (Abstract, L7-9; CL7, 
LI 9-42), because that allows simulating the chemical dynamics in the biological systems 
including diffusion, chemical reactions and membrane transactions (CL5, L35-40); and 
simulating fluxes of the molecular species across boundaries separating adjacent elements and 
chemical reactions within the same element (CL7, L28-3 1). It would have been obvious to one 
of ordinary skill in the art at the time of Applicants' invention to modify the method of 
Stoughton et al. with the method of Schaff et al. that included before generating a series of 
mathematical equations, generating a series of chemical equation canonical input forms based on 
a more detailed representation of the biological network than the user representation of the 
biological network. The artisan would have been motivated because that would allow simulating 
the chemical dynamics in the biological systems including diffusion, chemical reactions and 
membrane transactions; and simulating fluxes of the molecular species across boundaries 
separating adjacent elements and chemical reactions within the same element. 

Per claim 9: Stoughton et al. teaches repeating steps a-c after changing one or both the 
initial condition values and the representation of the biological network, and analyzing the affect 
of the changes on value or table of values of the one or more output functions (Abstract, L7-22; 
Fig. 1; CL3, L16-21; CL6, L32-54). 
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Per claim 1 1 : Stoughton et al. teaches that the biological network is a dynamic network 
and wherein the changes are based on the one or more output functions reached during a 
preceding cycle of steps a-c (Fig. 1; CL6, L32-54). 

Per claim 13: Stoughton et al. teaches defining a target output value and recording the 
input conditions that achieve this target output value, wherein the changes are automatically 
generated and steps a-c are automatically repeated until the target output value is attained (Fig. 1; 
CL3, L26-46; CL6, L32-54; the values produced by the experiments are the target values the 
model is expected to produce). In addition, Njemanze et al. (U.S. Patent 6,490,573) teaches 
specifying a target value and generating an output value using the model and comparing the 
output values against the target values to determine the goodness of fit of the model (Abstract, 
L5-9; CL2, L14-18; CL4, L47-54). 

Per claim 14: Stoughton et al, teaches that the biological process comprises a 
biochemical process having a linear pathway mediated by sequential biochemical modification 
(Abstract, Ll-7; CL1, L21-26). 

13. Claims 4-6, 15-16 and 18-26 are rejected under 35 U.S.C 103(a) as being unpatentable 
over Stoughton et aL (U.S. Patent 6,132,969) in view of Schaff et al. (U.S. Patent 6,708,141), 
and further in view of Grass et al. (U.S. Patent Application 2002/0035459) and Thalhammer- 
Reyero (U.S. Patent 5,980,096). 
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13.1 As per claim 4, Stoughton et al., Schaff et aL and Grass et al. teach the method of claim 
3. Grass et al. teaches generating a series of mathematical equations in the form of differential 
equations as described in Paragraph 12.1 above. 

Stoughton et al. teaches generating arrangement of canonical input forms and associated 
canonical output forms from the input representation and the process parameters (Figs. 7 A and 
7B). Stoughton et al. does not expressly teach generating a hierarchical arrangement of 
canonical input forms and associated canonical output forms from the input representation and 
the process parameters, wherein a level of the hierarchical arrangement comprises the series of 
mathematical equations. Thalhammer-Reyero teaches generating a hierarchical arrangement of 
canonical input forms and associated canonical output forms from the input representation and 
the process parameters, wherein a level of the hierarchical arrangement comprises the series of 
mathematical equations (Abstract, L9-12; CL6, L50-52 and L59-62; CL13, L21-23; CL17, L19- 
25), because that allows constructing specific object-oriented, visual and interactive information, 
modeling and simulation systems in the chemical, biochemical and biological domains (CL13, 
L21-23); and allows representing the architecture of the system using the hierarchical structure 
of the objects and graphically connecting the objects in a schematic (CL17, L19-25). It would 
have been obvious to one of ordinary skill in the art at the time of Applicants' invention to 
modify the method of Stoughton et al. with the method of Thalhammer-Reyero that included 
generating a hierarchical arrangement of canonical input forms and associated canonical output 
forms from the input representation and the process parameters, wherein a level of the 
hierarchical arrangement comprises the series of mathematical equations. The artisan would 
have been motivated because that would allow constructing specific object-oriented, visual and 
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interactive information, modeling and simulation systems in the chemical, biochemical and 
biological domains; and would allow representing the architecture of the system using the 
hierarchical structure of the objects and graphically connecting the objects in a schematic. 

Per claim 5: Stoughton et al. teaches that the canonical output forms are modifiable by a 
user at each level of the hierarchical arrangement (Fig. 1; Fig. 7B; CL6, L32-40; CL6, L46-54). 

13.2 As per claim 6, Stoughton et al., Schaff et al. and Grass et al. teach the method of claim 
1 . Stoughton et al. teaches the user representation of the biological network and a graphic user 
interface (Figs. 7A; Fig. 13, Item 1303). 

Stoughton et al. does not expressly teach the user representation of the biological 
network is a series of graphics of a graphic user interface. Thalhammer-Reyero teaches the 
user representation of the biological network is a series of graphics of a graphic user interface 
(Abstract, L4-5 and 9-12; Fig. 4; CL4, L60-67), because that allows graphical information 
storage and retrieval, visual modeling of complex systems and development and deployment of 
domain specific visual databases, modeling and simulation applications (CL4, 60-67). It would 
have been obvious to one of ordinary skill in the art at the time of Applicants' invention to 
modify the method of Stoughton et al. with the method of Thalhammer-Reyero that included 
the user representation of the biological network being a series of graphics of a graphic user 
interface. The artisan would have been motivated because that would allow graphical 
information storage and retrieval, visual modeling of complex systems and development and 
deployment of domain specific visual databases, modeling and simulation applications. 
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13.3 As per claim 15, Stoughton et aL, Schaff et al., Grass et al. and Thalhammer-Reyero 

teach the method of claim 4. 

Stoughton et aL teaches that the biological network is a developmental network (Fig. 1, 
Item 102- CL6, L32-54). Stoughton et al. does not expressly teach that the methods use domains 
and fields for representing the biological network. Thalhammer-Reyero teaches that the 
methods use domains and fields for representing the biological network (Fig. 20, Item 2919; Fig. 
22, Item 3302 and Item 3305; CL4, L62-67; CL5, LI; CLIO, L47-50 and L53-56), because that 
allows development of domain-specific applications, modeling and simulation components and 
domain-specific visual databases (CL4, L64-67); the system can be applied to other applications 
in chemical, biochemical, biological and environmental field; the applications can be developed 
by minor modifications or additions to the system (CLIO, L53-56). It would have been obvious 
to one of ordinary skill in the art at the time of Applicants' invention to modify the method of 
Stoughton et aL with the method of Thalhammer-Reyero that included the methods using 
domains and fields for representing the biological network. The artisan would have been 
motivated because that would allow development of domain-specific applications, modeling and 
simulation components and domain-specific visual databases; the system could be applied to 
other applications in chemical, biochemical, biological and environmental field; the applications 
could be developed by minor modifications or additions to the system. 

Per claim 16: Stoughton et al. teaches that the biological network comprises a 
developmental network (Fig. 1, Item 102; CL6, L32-54). 



Application/Control Number: 09/993 ,291 
Art Unit: 2123 



Page 17 



13.4 As per claim 18, Stoughton et al., Schaff et al., Grass et al. and Thalhammer-Reyero 

teach the method of claim 4. 

Stoughton et al. teaches each node comprises one or more models and associated 
parameters that described some aspect of the biological network (Fig. 7B;CL6, L20-22; CL7, 
L50-53). Stoughton et al. does not expressly teach that each node comprises one or more 
models comprising a system of differential equations that described some aspect of the biological 
network. Schaff et al teaches that each node comprises one or more models comprising a 
system of differential equations that described some aspect of the biological network (CL12, 
L35-36; CL13, LI -2), because the differential equations allow bulk reactions and membrane 
reactions to be modeled (CL12, L34-36; CL13, Ll-2). It would have been obvious to one of 
ordinary skill in the art at the time of Applicants' invention to modify the method of Stoughton 
et al. with the method of Schaff et al that included each node comprising one or more models 
comprising a system of differential equations that described some aspect of the biological 
network. The artisan would have been motivated because the differential equations would allow 
bulk reactions and membrane reactions to be modeled. 

13.5 As per claim 19, Stoughton et al. teaches computer system (for simulating a biological 
network) (Abstract, Ll-7; Fig. 13; CL6, L15-20), comprising: 

a) a user interface capable of receiving a user representation of the biological network 
(Fig. 13, Item 1303; Abstract, L3-7; Fig. 7A; CL6, L15-20; CL7, L19-29; CL8, L34-40 and 48- 
52; the network model is represented as relations linking the network inputs and outputs; the 
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inputs represent the modifications to the cellular constituents present in the network model; the 
outputs represent the responses the other cellular constituents can assume; the values of the 
modifications to the cellular constituents input to the network are represented by binary 
quantities "0" and "1"; the values, either "0" or "1" appearing at the output classes depends the 
experimentally observed differences of the inputs; they may represent presence or absence of 
intermediate value of a particular cellular constituent; this model is inherently the canonical 
model of the biological network. Levitan (U. S. patent 6,408,814) states that network models 
model the dynamic system of interdependent variables from observed system transitions; the 
models use a plurality of regulatory rules corresponding to the plurality of variables, which 
determine the next system state from the previous system state; the canonical form to express 
this functional relationship is a table; the output states for each input states is listed separately; 
ones and zeros in the table indicate the output of the function for the corresponding input (CL1, 
LI 0-1 2; CL1, L23-27; CL6, L42-60) ), wherein the user representation is input as a series of 
canonical input forms (Abstract, L3-7 and L10-1 1; CL3, L12-16; Fig. 7B; CL6, L20-22; CL7, 
L50-53), wherein the format for each canonical input form is based on a type of biological 
process in the biological network (Abstract, L3-7; CL3, L12-16; Fig. 7B; CL6, L22-25; CL8, 
L34-40 and 48-52); and 

an equation solver function generating a value or a table of values as a function of time 
for one or more output functions (Abstract, L3-7; CL3, LI 2- 16; Fig. 7B; CL6, L22-25; CL1 1, 
L31-55). . 
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Stoughton et al. does not expressly teach a user interface capable of receiving initial 
condition values and process parameters. Schaff et al. teaches a user interface capable of 
receiving initial condition values and process parameters (CL4, L60-62; Fig. 14; CL14, L9-1 1), 
because the models are functions of model variables and parameters; and the response depends 
on the initial conditions (CL14, L9-1 1; CL14, L39-41). It would have been obvious to one of 
ordinary skill in the art at the time of Applicants' invention to modify the system of Stoughton 
et al. with the system of Schaff et al. that included a user interface capable of receiving initial 
condition values and process parameters. The artisan would have been motivated because the 
models would be functions of model variables and parameters; and the response would depend 
on the initial conditions. 

Stoughton et al. teaches an interpreter function capable of generating an arrangement of 
canonical input forms and associated canonical output forms from the input representation and 
the process parameters (Figs. 7 A and 7B). Stoughton et al. does not expressly teach an 
interpreter function capable of generating a hierarchical arrangement of canonical input forms 
and associated canonical output forms from the input representation and the process parameters. 
Thalhammer-Reyero teaches an interpreter function capable of generating a hierarchical 
arrangement of canonical input forms and associated canonical output forms from the input 
representation and the process parameters (Abstract, L9-12; CL6, L50-52 and L59-62; CL13, 
L21-23; CL17, L19-25), because that allows constructing specific object-oriented, visual and 
interactive information, modeling and simulation systems in the chemical, biochemical and 
biological domains (CL13, L21-23); and allows representing the architecture of the system using 
the hierarchical structure of the objects and graphically connecting the objects in a schematic 
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(CL17, LI 9-25). It would have been obvious to one of ordinary skill in the art at the time of 
Applicants' invention to modify the system of Stoughton et al. with the system of 
Thalhammer-Reyero that included an interpreter function capable of generating a hierarchical 
arrangement of canonical input forms and associated canonical output forms from the input 
representation and the process parameters. The artisan would have been motivated because that 
would allow constructing specific object-oriented, visual and interactive information, modeling 
and simulation systems in the chemical, biochemical and biological domains; and would allow 
representing the architecture of the system using the hierarchical structure of the objects and 
graphically connecting the objects in a schematic. 

Stoughton et al. teaches a series of differential equations for representing feedback in the 
system. Stoughton et al. does not expressly teach a level of the hierarchical arrangement 
comprises a series of differential equations. Schaff et al. teaches a level of the hierarchical 
arrangement comprises a series of differential equations (Fig. 10, Item 108; CL1, L38-45; CL4, 
LI 5-1 8; CL4, L22-29), because that allows complex behavior of the biological system to be 
simulated using a collection of simple models (CL4, L22-26). It would have been obvious to 
one of ordinary skill in the art at the time of Applicants' invention to modify the system of 
Stoughton et al. with the system of Schaff et al. that included a level of the hierarchical 
arrangement comprising a series of differential equations. The artisan would have been 
motivated because that would allow complex behavior of the biological system to be simulated 
using a collection of simple models. 

Stoughton et al. teaches an equation solver function capable of receiving the series of 
differential equations for the feedback function (CL14, L61 to CL15, L12). Stoughton et al. 
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does not expressly teach an equation solver function capable of receiving the process parameters 
and the initial condition values. Schaff et al. teaches an equation solver function capable of 
receiving the process parameters and the initial condition values (Page 48, CL1, Para 3), because 
the models are functions of model variables and parameters; and the response depends on the 
initial conditions (CL14, L9-1 1; CL14, L39-41). It would have been obvious to one of ordinary 
skill in the art at the time of Applicants' invention to modify the system of Stoughton et al. with 
the system of Schaff et al. that included an equation solver function capable of receiving the 
process parameters and the initial condition values. The artisan would have been motivated 
because the models would be functions of model variables and parameters; and the response 
would depend on the initial conditions. 

Stoughton et al. does not expressly teach an equation solver function numerically 
solving the differential equations. Grass et al. teaches an equation solver function numerically 
solving the differential equations (Page 12, Para 0137, L15-17), because that allows calculating 
the value of every parameter in the model at each successive time increments using appropriate 
simulation technique (Page 12, Para 0137, L15-17). It would have been obvious to one of 
ordinary skill in the art at the time of Applicants' invention to modify the system of Stoughton 
et al. with the system of Grass et al. that included an equation solver function numerically 
solving the differential equations. The artisan would have been motivated because that would 
allow calculating the value of every parameter in the model at each successive time increments 
using appropriate simulation technique. 
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Per claim 20: Stoughton et al. teaches that the user interface displays the canonical 
output forms at every level to allow a user to modify the canonical output forms (Fig. 1 ; Fig. 7B; 
Fig. 13, Item 1303; CL6, L32-40; CL6, L46-54). 

Per claim 21 : Stoughton et al. teaches a graphing function capable of generating a graph 

of the value or table of values (Fig. 7B). 

13.6 As per claim 22, Stoughton et al., Schaff et al., Grass et al. and Thalhammer-Reyero 

teach the system of claim 19. Stoughton et al. does not expressly teach a graphing function that 
graphs the relationship of cells in a developmental system. Thalhammer-Reyero teaches a 
graphing function that graphs the relationship of cells in a developmental system (Fig. 22; Fig. 
25; Abstract, L9-12; CL6, L50-52; CL6, L59-62; CL12, L45-49), because that allows 
constructing object oriented visual and interactive information, modeling and simulation systems 
in the chemical, biochemical and biological domains (CL13, L21-23). It would have been 
obvious to one of ordinary skill in the art at the time of Applicants' invention to modify the 
system of Stoughton et al. with the system of Thalhammer-Reyero that included a graphing 
function that graphed the relationship of cells in a developmental system. The artisan would 
have been motivated because that would allow constructing object oriented visual and interactive 
information, modeling and simulation systems in the chemical, biochemical and biological 
domains. 

Stoughton et al. does not expressly teach a graphing function that graphs the relationship 
of cells using the solved differential equation. Grass et al. teaches a graphing function that 
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graphs the relationship of cells using the solved differential equation (Page 12, Para 0137, LI 5- 
17), because that allows calculating the value of every parameter in the model at each successive 
time increments using appropriate simulation technique (Page 12, Para 0137, LI 5- 17). It would 
have been obvious to one of ordinary skill in the art at the time of Applicants' invention to 
modify the system of Stoughton et al. with the system of Grass et al. that included a graphing 
function that graphed the relationship of cells using the solved differential equation. The artisan 
would have been motivated because that would allow calculating the value of every parameter in 
the model at each successive time increments using appropriate simulation technique. 

Per claim 23: Stoughton et al. teaches a method for generating revenue comprising 
providing access to the computer system of claim 19 for a fee. When modeling and simulation 
service is provided through the web, the service provider can charge a fee for the service (Fig. 
13; CL55, L26-55). 

13.7 As per claim 24, Stoughton et al. teaches a computer program product for simulating a 
biological network comprising a computer-usable medium having a computer-readable program 
code for effecting the following steps within a computing system (Abstract, LI -7; Fig. 2B; Fig. 
3B; Fig. 7A; CL6, LI 5-20; Fig. 12; CL54, L63-67). 

a) receiving a user representation of the biological network (Abstract, L3-7; Fig. 7A; 
CL6, LI 5-20; CL7, LI 9-29; CL8, L34-40 and 48-52; the network model is represented as 
relations linking the network inputs and outputs; the inputs represent the modifications to the 
cellular constituents present in the network model; the outputs represent the responses the other 
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cellular constituents can assume; the values of the modifications to the cellular constituents input 
to the network are represented by binary quantities "0" and "1"; the values, either "0" or "1" 
appearing at the output classes depends the experimentally observed differences of the inputs; 
they may represent presence or absence of intermediate value of a particular cellular constituent; 
this model is inherently the canonical model of the biological network. Levitan (U. S. patent 
6,408,814) states that network models model the dynamic system of interdependent variables 
from observed system transitions; the models use a plurality of regulatory rules corresponding to 
the plurality of variables, which determine the next system state from the previous system state; 
the canonical form to express this functional relationship is a table; the output states for each 
input states is listed separately; ones and zeros in the table indicate the output of the function for 
the corresponding input (CL1, L10-12; CL1, L23-27; CL6, L42-60) ), wherein the user 
representation is input using one or more of a series of biological network canonical input forms 
(Abstract, L3-7 and L10-1 1; CL3, L12-16; Fig. 7B; CL6, L20-22; CL7, L50-53), wherein the 
format for each canonical input form is based on a type of biological process in the biological 
network (Abstract, L3-7; CL3, L12-16; Fig. 7B; CL6, L22-25; CL8, L34-40 and 48-52); and 
c) generating a value or a table of values as a function of time for one or more output 
functions of the biological network (Abstract, L3-7; CL3, LI 2- 16; Fig. 7B; CL6, L22-25; CL1 1, 
L31-55). 

Stoughton et al. does not expressly teach receiving initial condition values and process 
parameters. Schaff et al. teaches receiving initial condition values and process parameters (CL4, 
L60-62; Fig. 14; CL14, L9-1 1), because the models are functions of model variables and 
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parameters; and the response depends on the initial conditions (CL14, L9-1 1; CL14, L39-41). It 
would have been obvious to one of ordinary skill in the art at the time of Applicants' invention to 
modify the computer program of Stoughton et al. with the computer program of Schaff et al. 
that included receiving initial condition values and process parameters. The artisan would have 
been motivated because the models would be functions of model variables and parameters; and 
the response would depend on the initial conditions. 

Stoughton et al. teaches generating an arrangement of canonical input forms and 
associated canonical output forms from the input representation and the process parameters 
(Figs. 7A and 7B). Stoughton et al. does not expressly teach generating a hierarchical 
arrangement of canonical input forms and associated canonical output forms from the input 
representation and the process parameters. Thalhammer-Reyero teaches generating a 
hierarchical arrangement of canonical input forms and associated canonical output forms from 
the input representation and the process parameters (Abstract, L9-12; CL6, L50-52 and L59-62; 
CL13, L21-23; CL17, L19-25), because that allows constructing specific object-oriented, visual 
and interactive information, modeling and simulation systems in the chemical, biochemical and 
biological domains (CL13, L21-23); and allows representing the architecture of the system using 
the hierarchical structure of the objects and graphically connecting the objects in a schematic 
(CL17, LI 9-25). It would have been obvious to one of ordinary skill in the art at the time of 
Applicants' invention to modify the computer program of Stoughton et al. with the computer 
program of Thalhammer-Reyero that included generating a hierarchical arrangement of 
canonical input forms and associated canonical output forms from the input representation and 
the process parameters. The artisan would have been motivated because that would allow 
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constructing specific object-oriented, visual and interactive information, modeling and 
simulation systems in the chemical, biochemical and biological domains; and would allow 
representing the architecture of the system using the hierarchical structure of the objects and 
graphically connecting the objects in a schematic. 

Stoughton et al. teaches a series of differential equations for representing feedback in the 
system. Stoughton et al. does not expressly teach a level of the hierarchical arrangement 
comprises a series of differential equations. Schaff et al. teaches a level of the hierarchical 
arrangement comprises a series of differential equations (Fig. 10, Item 108; CL1, L38-45; CL4, 
LI 5-18; CL4, L22-29), because that allows complex behavior of the biological system to be 
simulated using a collection of simple models (CL4, L22-26). It would have been obvious to 
one of ordinary skill in the art at the time of Applicants' invention to modify the computer 
program of Stoughton et al. with the computer program of Schaff et al. that included a level of 

the hierarchical arrangement comprising a series of differential equations. The artisan would 

J 

have been motivated because that would allow complex behavior of the biological system to be 
simulated using a collection of simple models. 

Stoughton et al. teaches numerically solving the series of mathematical equations when 
differential equations are used for representing feedback (CL14, L61 to CL15, L12). Stoughton 
et al. does not expressly teach numerically solving the series of mathematical equations by 
inputting the initial condition values and the process parameters into the solved mathematical 
equation. Schaff et al. teaches numerically solving the series of mathematical equations by 
inputting the initial condition values and the process parameters into the solved mathematical 
equation (Page 48, CL1, Para 3), because the models are functions of model variables and 
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parameters; and the response depends on the initial conditions (CL14, L9-1 1; CL14, L39-41). It 
would have been obvious to one of ordinary skill in the art at the time of Applicants' invention to 
modify the computer program of Stoughton et al. with the computer program of Schaff et al. 
that included numerically solving the series of mathematical equations by inputting the initial 
condition values and the process parameters into the solved mathematical equation. The artisan 
would have been motivated because the models would be functions of model variables and 
parameters; and the response would depend on the initial conditions. 

Stoughton et al. does not expressly teach numerically solving the differential equations 
thereby simulating the biological network. Grass et al. teaches numerically solving the 
differential equations thereby simulating the biological network (Page 12, Para 0137, L15-17), 
because that allows calculating the value of every parameter in the model at each successive time 
increments using appropriate simulation technique (Page 12, Para 0137, LI 5- 17). It would have 
been obvious to one of ordinary skill in the art at the time of Applicants' invention to modify the 
computer program of Stoughton et al. with the computer program of Grass et al. that included 
numerically solving the differential equations thereby simulating the biological network. The 
artisan would have been motivated because that would allow calculating the value of every 
parameter in the model at each successive time increments using appropriate simulation 
technique. 

Per claim 25: Stoughton et al. teaches that the canonical output forms are modifiable by 
a user at each level of the hierarchical arrangement (Fig. 1; Fig. 7B; CL6, L32-40; CL6, L46-54). 
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Per claim 26: Stoughton et al. teaches that the biological network is a developmental 
network (Fig. 1, Item 102; CL6, L32-54). 

14. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Stoughton et al. 
(U.S. Patent 6,132,969) in view of Schaff et al. (U.S. Patent 6,708,141) and Grass et al. (U.S. 
Patent Application 2002/0035459), and further in view of Rzhetsky et al. (U.S. Patent 
Application 2002/0049542), Burgess et al. (U.S. Patent 6,139,833) and Kant et al. (U.S. Patent 
6,173,276). 

14. 1 As per claim 8, Stoughton et al., Schaff et al. and Grass et al. teach the method of claim 
7. Stoughton et al. does not expressly teach that the biological network comprises a regulatory 
cascade. Rzhetsky et al. teaches that the biological network comprises a regulatory cascade 
(Page 2, Para 0017; Page 9, Para 0113), because that allows identifying genes that contribute to a 
specific disease associated with a particular biological system (Page 2, Para 0017); and as per 
Burgess et al. important genetic correlations and regulatory cascades may be rapidly elucidated 
and potential therapies uncovered. It would have been obvious to one of ordinary skill in the art 
at the time of Applicants 5 invention to modify the method of Stoughton et al. with the method of 
Rzhetsky et al. that included the biological network comprising a regulatory cascade. The 
artisan would have been motivated because that would allow identifying genes that contribute to 
a specific disease associated with a particular biological system; and important genetic 
correlations and regulatory cascades might be rapidly elucidated and potential therapies 
uncovered. 
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Stoughton et al. does not expressly teach that the automated method is implemented 
using a computer algebra program. Kant et al. teaches that the automated method is 
implemented using a computer algebra program (Abstract, LI 5- 19; CL4, LI 2- 14; CL4, L23-30; 
C15, L34-37 3), because that allows modeling with ordinary and partial differential equations and 
constructing a finite difference solution for the differential equations; pseudo code can be 
generated for the finite difference solution and transformed into target language (CL4, L23-29); 
the computer algebra program can transform the rules to expand the equations in a particular 
coordinate system and apply discretization methods (CL5, L34-37). It would have been obvious 
to one of ordinary skill in the art at the time of Applicants' invention to modify the method of 
Stoughton et al. with the method of Kant et al. that included the automated method being 
implemented using a computer algebra program. The artisan would have been motivated 
because that would allow modeling with ordinary and partial differential equations and 
constructing a finite difference solution for the differential equations; pseudo code could be 
generated for the finite difference solution and transformed into target language; the computer 
algebra program could transform the rules to expand the equations in a particular coordinate 
system and apply discretization methods. 

15. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Stoughton et al. 
(U.S. Patent 6,132,969) in view of Schaff et al. (U.S. Patent 6,708,141) and Grass et al. (U.S. 
Patent Application 2002/0035459), and further in view of Agrafiotis et al. (U.S. Patent 
6,434,490). 
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15.1 As per claim 10, Stoughton et aL, Schaff et al. and Grass et aL teach the method of 
claim 9. Stoughton et aL does not expressly teach that the changes are based on the biological 
activity of an on-test reagent. Agrafiotis et al. teaches that the changes are based on the 
biological activity of an on-test reagent (CL1, L35-36; CL4, L7-12), because that allows 
identification of reagents which when combined will produce compounds that are predicted to 
exhibit improved properties and desirable biological activities (CL1, L35-36; CL4, L7-12). It 
would have been obvious to one of ordinary skill in the art at the time of Applicants' invention to 
modify the method of Stoughton et al. with the method of Agrafiotis et al. that included the 
changes being based on the biological activity of an on-test reagent. The artisan would have 
been motivated because that would allow identification of reagents which when combined would 
produce compounds that were predicted to exhibit improved properties and desirable biological 
activities. 

16. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Stoughton et al. 
(U.S. Patent 6,132,969) in view of Schaff et aL (U.S. Patent 6,708,141) and Grass et aL (U.S. 
Patent Application 2002/0035459), and further in view of McAdams et al. (U.S. Patent 
5,914,891). 

16.1 As per claim 12, Stoughton et aL, Schaff et al. and Grass et aL teach the method of 
claim 9. Stoughton et aL does not expressly teach that steps a-c are repeated until a predefined 
end time point has been reached. McAdams et al. teaches that steps a-c are repeated until a 
predefined end time point has been reached (Abstract, Ll-9; Fig. 5A, Item 302; CL8, L42-47), 
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because that allows performing the simulation of the biochemical systems represented by the 
biochemical network for a pre-specified time period (CL8, L42-46; CL1, 19-25); and as per 
Stoughton et al. determining the overall goodness of fit of the network model to the biological 
system (Abstract, LI 2- 13). It would have been obvious to one of ordinary skill in the art at the 
time of Applicants' invention to modify the method of Stoughton et al. with the method of 
McAdams et al. that included the steps a-c being repeated until a predefined end time point has 
been reached. The artisan would have been motivated because that would allow performing the 
simulation of the biochemical systems represented by the biochemical network for a pre- 
specified time period and determining the overall goodness of fit of the network model to the 
biological system. 

17. Claims 17 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Stoughton et al. (U.S. Patent 6,132,969) in view of Schaff et al. (U.S. Patent 6,708,141) and 
Grass et al. (U.S. Patent Application 2002/0035459), and further in view of Thalhammer- 
Reyero (U.S. Patent 5,980,096) andNicolaou et al. (U.S. Patent 6,904,423). 

17.1 As per claim 17, Stoughton et al., Schaff et al., Grass et al. and Thalhammer-Reyero 

teach the method of claim 4. 

Stoughton et al. teaches that the method provides a representation of an organism as a 
graph (CL5, L65 to CL6, L2). Stoughton et al. does not expressly teach that the method 
provides a representation of an organism as a graph, wherein the graph comprises a list of nodes 
representing cells and a list of links of the cells. Thalhammer-Reyero teaches that the method 
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provides a representation of an organism as a graph, wherein the graph comprises a list of nodes 
representing cells and a list of links of the cells (Fig. 22; Fig. 25; Abstract, L9-12; CL6, L50-52; 
CL6, L59-62; CL12, L45-49), because that allows constructing object oriented visual and 
interactive information, modeling and simulation systems in the chemical, biochemical and 
biological domains (CL13, L21-23). It would have been obvious to one of ordinary skill in the 
art at the time of Applicants' invention to modify the method of Stoughton et al. with the 
method of Thalhammer-Reyero that included the method providing a representation of an 
organism as a graph, wherein the graph comprised a list of nodes representing cells and a list of 
links of the cells. The artisan would have been motivated because that would allow constructing 
object oriented visual and interactive information, modeling and simulation systems in the 
chemical, biochemical and biological domains. 

Stoughton et al. does not expressly teach that the graph comprises a list of a lineage tree 
of the cells. Nicolaou et al. teaches that the graph comprises a list of a lineage tree of the cells 
(CL5, L49-60; CL35, L31-33; CL36, L45-51; CL38, L4-15), because the information defined by 
the tree can be useful to a chemist or biologist, as it can, for instance assist in the discovery of 
beneficial new pharmaceuticals (CL36, L49-51). It would have been obvious to one of ordinary 
skill in the art at the time of Applicants' invention to modify the method of Stoughton et al. with 
the method of Nicolaou et al. that included the graph comprising a list of a lineage tree of the 
cells. The artisan would have been motivated because the information defined by the tree could 
be useful to a chemist or biologist, as it could, for instance assist in the discovery of beneficial 
new pharmaceuticals. 
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17.2 As per Claim 27, it is rejected based on the same reasoning as Claim 17, supra. Claim 27 
is a computer program product claim reciting the same limitations as Claim 17, as taught 
throughout by Stoughton et aL, Schaff et aL, Grass et aL, Thalhammer-Reyero and Nicolaou 
et al. 

18. Claims 28 and 29 are rejected under 35 U.S. C. 103(a) as being unpatentable over 
Stoughton et al. (U.S. Patent 6,132,969) in view of Schaff et aL (U.S. Patent 6,708,141) and 
Grass et al. (U.S. Patent Application 2002/0035459), and further in view of Thalhammer- 
Reyero (U.S. Patent 5,980,096), Nicolaou et al. (U.S. Patent 6,904,423) and Frandsen et aL 
(U.S. Patent 6,175,761). 

18.1 As per claim 28, Stoughton et al. teaches an automated method for simulating a 
developmental process of an organism (Abstract, Ll-7; Fig. 2B; Fig. 3B; Fig. 7A; CL6, LI 5-20). 

Stoughton et al. teaches that after each step results are generated and compared to a 
threshold to determine whether the developmental process has reached a trigger point for 
changing the number of nodes in the list of nodes, thereby simulating the developmental process 
(Fig. 1; CL3, L26-46; CL6, L32-54; the values produced by the experiments are the threshold 
values the model is expected to produce). In addition, Njemanze et al. (U.S. Patent 6,490,573) 
teaches that after each step results are generated and compared to a threshold to determine 
whether the developmental process has reached a trigger point for changing the number of nodes 
in the list of nodes, thereby simulating the developmental process (Abstract, L5-9; CL2, LI 4- 18; 
CL4, L47-54). 
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Stoughton et al. does not expressly teach receiving initial condition values and process 
parameters for the developmental process of the organism; and the differential equations 
comprising the initial condition values and process parameters. Schaff et al. teaches receiving 
initial condition values and process parameters for the developmental process of the organism; 
and the differential equations comprising the initial condition values and process parameters 
(CL4, L60-62; Fig. 14; CL14, L9-1 1), because the models are functions of model variables and 
parameters; and the response depends on the initial conditions (CL14, L9-1 1; CL14, L39-41). It 
would have been obvious to one of ordinary skill in the art at the time of Applicants' invention to 
modify the method of Stoughton et al. with the method of Schaff et al. that included receiving 
initial condition values and process parameters for the developmental process of the organism; 
and the differential equations comprising the initial condition values and process parameters. 
The artisan would have been motivated because the models would be functions of model 
variables and parameters; and the response would depend on the initial conditions. 

Stoughton et al. teaches that the method provides a representation of an organism as a 
graph (CL5, L65 to CL6, L2). Stoughton et al. does not expressly teach representing the 
organism or a tissue within the organism by a graph data structure, wherein the graph data 
structure comprises a list of links, each link representing the interaction between two cells and a 
list of nodes, each node representing a cell of the cells represented by the list of links. 
Thalhammer-Reyero teaches representing the organism or a tissue within the organism by a 
graph data structure, wherein the graph data structure comprises a list of links, each link 
representing the interaction between two cells and a list of nodes, each node representing a cell 
of the cells represented by the list of links (Fig. 22; Fig. 25; Abstract, L9-12; CL6, L50-52; CL6, 
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L59-62; CL12, L45-49), because that allows constructing object oriented visual and interactive 
information, modeling and simulation systems in the chemical, biochemical and biological 
domains (CL13, L21-23). It would have been obvious to one of ordinary skill in the art at the 
time of Applicants' invention to modify the method of Stoughton et al. with the method of 
Thalhammer-Reyero that included representing the organism or a tissue within the organism by 
a graph data structure, wherein the graph data structure comprises a list of links, each link 
representing the interaction between two cells and a list of nodes, each node representing a cell 
of the cells represented by the list of links. The artisan would have been motivated because that 
would allow constructing object oriented visual and interactive information, modeling and 
simulation systems in the chemical, biochemical and biological domains. 

Stoughton et al. does not expressly teach a lineage tree recording the family tree of cell 
birth for the cells represented by the list of links. Nicola ou et al. teaches a lineage tree recording 
the family tree of cell birth for the cells represented by the list of links (CL5, L49-60; CL35, 
L31-33; CL36, L45-51; CL38, L4-15), because the information defined by the tree can be useful 
to a chemist or biologist, as it can, for instance assist in the discovery of beneficial new 
pharmaceuticals (CL36, L49-51). It would have been obvious to one of ordinary skill in the art 
at the time of Applicants' invention to modify the method of Stoughton et al. with the method of 
Nicolaou et al. that included a lineage tree recording the family tree of cell birth for the cells 
represented by the list of links. The artisan would have been motivated because the information 
defined by the tree could be useful to a chemist or biologist, as it could, for instance assist in the 
discovery of beneficial new pharmaceuticals. 
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Stoughton et al. does not expressly teach an embedding describing the location of the 
cell in Cartesian coordinates. Frandsen et al. teaches an embedding describing the location of 
the cell in Cartesian coordinates (CL12, L50-54), because that allows quick and efficient 
tracking of a movement of the particle through the geometric model (CL12, L48-49). It would 
have been obvious to one of ordinary skill in the art at the time of Applicants' invention to 
modify the method of Stoughton et al. with the method of Frandsen et al. that included an 
embedding describing the location of the cell in Cartesian coordinates. The artisan would have 
been motivated because that would allow quick and efficient tracking of a movement of the 
particle through the geometric model. 

Stoughton et al. does not expressly teach a set of differential equations describing the 
time evolution of the location of the cell; and each node comprising a model that comprises a 
system of differential equations and associated parameters describing the developmental process. 
Grass et al. teaches a set of differential equations describing the time evolution of the location of 
the cell; and each node comprising a model that comprises a system of differential equations and 
associated parameters describing the developmental process (Page 12, Para 0136, L4-16), 
because that allows calculating the value of every parameter in the model at each successive time 
increments using appropriate simulation technique (Page 12, Para 0137, LI 5- 17). It would have 
been obvious to one of ordinary skill in the art at the time of Applicants' invention to modify the 
method of Stoughton et al. with the method of Grass et al. that included a set of differential 
equations describing the time evolution of the location of the cell; and each node comprising a 
model that comprised a system of differential equations and associated parameters describing the 
developmental process. The artisan would have been motivated because that would allow 
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calculating the value of every parameter in the model at each successive time increments using 
appropriate simulation technique. 

Stoughton et al. does not expressly teach repeatedly solving the set of differential 
equations in a series of steps for a defined number of steps. Grass et al. teaches repeatedly 
solving the set of differential equations in a series of steps for a defined number of steps (Page 
12, Para 0137, LI 5-17), because that allows calculating the value of every parameter in the 
model at each successive time increments using appropriate simulation technique (Page 12, Para 
0137, LI 5-1 7). It would have been obvious to one of ordinary skill in the art at the time of 
Applicants' invention to modify the method of Stoughton et al. with the method of Grass et al. 
that included repeatedly solving the set of differential equations in a series of steps for a defined 
number of steps. The artisan would have been motivated because that would allow calculating 
the value of every parameter in the model at each successive time increments using appropriate 
simulation technique. 

18.2 As per claim 29, Stoughton et al., Schaff et al., Grass et al., Thalhammer-Reyero, 
Nicolaou et al. and Frandsen et al. teach the method of claim 28. Frandsen et al. teaches 
graphing the nodes using the Cartesian coordinates (CL12, L50-54). The motivation for 
combining the method of Frandsen et al. with the method of Stoughton et al. is presented in 
Paragraph 18.1 above. 

19. Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over Stoughton et al. 
(U.S. Patent 6,132,969) in view of Schaff et al. (U.S. Patent 6,708,141) and Grass et al. (U.S. 
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Patent Application 2002/0035459), and further in view of Thalhammer-Reyero (U.S. Patent 
5,980,096), Nicolaou et aL (U.S. Patent 6,904,423) and Frandsen et al. (U.S. Patent 6,175,761) 
and Kant et aL (U.S. Patent 6,173,276). 

19. 1 As per claim 32, Stoughton et al., Schaff et aL, Grass et aL, Thalhammer-Reyero, 
Nicolaou et aL and Frandsen et aL teach the method of claim 28. Stoughton et aL does not 
expressly teach that the automated method is implemented using a computer algebra program. 
Kant et aL teaches that the automated method is implemented using a computer algebra program 
(Abstract, L15-19; CL4, L12-14; CL4, L23-30; C15, L34-37 3). The motivation for combing the 
method of Kant et al. with the method of Stoughton et aL is presented in Paragraph 14. 1 above. 

Allowable Subject Matter 

20. Claim 30 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

Conclusion 

21 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dr. Kandasamy Thangavelu whose telephone number is 
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571-272-3717. The examiner can normally be reached on Monday through Friday from 
8:00 AM to 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Leo Picard, can be reached on 571-272-3749. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to TC 2100 Group receptionist: 571-272-2100. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 
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